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Title of Invention 

Microsilica with a closely controlled bulk density, method and apparatus for 
5 production thereof. 

Technical Field 

The present invention relates to the production of microsilica with a closely 
controlled bulk weight. 

10 

Background Art 

In the production of materials having a high silicon content such as silicon, 
ferrosilicon, silicon carbide and other silicon-containing alloys in smelting 
furnaces, there is generated a substantial amount of silicon monoxide which 
is is converted to silicon dioxide. A similar form of silica is also retrieved from the 
production of fused oxides such as muliite, zirconia and zircon mullite. The 
silicon dioxide is in a very fine form and it is normally referred to as 
microsilica. 

20 Because of the very light nature of microsilica, it does not remain in the 
smelting process but rather is carried up with the off gases from the smelting 
process into the furnace flue. Because escaping dust would be an 
environmental pollutant, it is necessary that the dust be recovered from the 
smoke from the smelting furnace. Typical dry methods employed in this 

25 regard involve bag house filters and the like. 

The very fine microsilica recovered which has a typical weight by volume of 
150 - 300 kg/m 3 must then be disposed of. Various utilities for microsilica are 
known such as in refractory ceramics, as a filler in concrete and rubber and 
30 as an anti-caking material for fertilizers. When the material is used in these 
particular applications, it is, of course, usually necessary to transport it to the 
end user. Because the microsilica is so light and powdery, transportation 
costs are inordinately high. 
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From US patent No. 4,126,424 it is known a reversible waterless process for 
increasing the bulk density of microsilica comprising charging microsilica to an 
enclosed space and injecting pressurized air from below into the microsilica at 
5 a flow rate that causes fluidization for a period of at least five hours in a batch 
process. 

Even though the batch process disclosed in US patent No. 4,126,424 has 
been in commercial use for more than 20 years it suffers from three main 

10 drawbacks. Firstly, the batch process limits the capacity of the process. 
Secondly, it is difficult to control the final bulk density of the compacted 
microsilica produced by the process. Thirdly, the known process tends to 
produce compacted microsilica having a high bulk density in the range of 550 
to 700 kg/m 3 which material is difficult to disperse in some end-use 

15 applications. 

Even though it is mentioned in US patent No. 4,126,424 that the process may 
be carried out in a continuous way, there is no indications in the patent how 
such a process should be carried out in order to control the bulk density of the 
20 treated microsilica. 

Disclosure of Invention 

The main object of the present invention is to provide a continuous method 
for producing microsilica with a closely controlled bulk density. 

25 

Accordingly, the present invention relates to a process for production of 
microsilica with a closely controlled bulk density where microsilica is 
continuously or substantially continuously supplied to and continuously or 
substantially continously discharged from an enclosed space and where 
30 pressurized air is injected from below into the microsilica contained in the 
enclosed space at a flow rate that causes fluidization of the microsilica, said 
method being characterized in that the weight of microsilica in the enclosed 
space and the level of microsilica in the enclosed space are continuously 
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recorded and that the bulk density of microsilica in the enclosed space is 
calculated based on the recorded weight of microsilica in the enclosed space 
and the recorded level of microsilica in the enclosed space, that the weight of 
microsilica charged to the enclosed space is recorded and that the discharge 
5 of compacted microsilica from the enclosed space is regulated in order to 
maintain a preset bulk weight of microsilica in the enclosed space. 

According to a preferred embodiment of the present invention the microsilica 
is discharged from the enclosed space when the bulk weight of the microsilica 
10 in the enclosed space is controlled in the range from 425 kg/m 3 to not more 
than 550 kg/m 3 . 

According to another preferred embodiment the microsilica is charged to the 
top part of the enclosed space and is discharged at or near the bottom of the 
15 enclosed space. 

Preferably the weight of microsilica in the enclosed space is recorded by 
placing the enclosed space on weighing cells, and by weighing the enclosed 
space when its empty, whereby the weight of microsilica in the enclosed 
20 space easily can be recorded as microsilica is being charged to the enclosed 
space. 

The level of microsilica in the enclosed space is recorded in conventional way 
by for instance by use of ultrasonic sound measurement devices. 

25 

By the present invention it is possible to continuously compact microsilica to a 
predetermined bulk density. 

When starting the process microsilica is charged to the enclosed space and 
30 the flow of compressed air through the fluidizing bottom is started. The bulk 
weight of the microsilica is then monitored by recording the weight of 
microsilica in the enclosed space and the level of microsilica in the enclosed 
space. When the bulk weight of the microsilica in the enclosed spaced has 
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reached a predetermined value one starts to continuously or substantially 
continuously discharge microsilica from the enclosed space and at the same 
time starts to continuously or substantially continuously charge further 
microsilica to the enclosed space where the weight of discharged microsilica 
over a certain time interval is equal to the weight of microsilica supplied to the 
enclosed space. 

Description of the Drawing 

Figure 1 shows a process outline for the process according to the present 
invention. 

On Figure 1 there is shown a silo 1 having a fluidizing bottom 2 and means 3 
for supply of fluidizing air to the fluidizing bottom 2. A part A of the wall of the 
silo is removed in the drawing. The silo 1 is placed on load cells 4 in order to 
record the weight of the silo. The signals from the load cells 4 are registered 
in a computer 5. On the top of the silo 1 there is arranged a level indicator 6 
for recording the level of microsilica in the silo 1. The level indicator is 
preferably an ultrasonic sound measurement device. The signals from the 
level indicator are also registered in the computer 5. Based on signals from 
the weighing cells 4 and the level indicator 6, the bulk density of the 
microsilica in the silo is calculated at short intervals. 

Untreated microsilica having a low bulk density is charged to the silo 1 
through an inlet opening 7. The weight on microsilica charged to the silo 1 is 
recorded in the computer 5. Microsilica having a controlled bulk density is 
discharged from the silo 1 through a discharge opening 8. The weight of 
microsilica discharged through the discharge opening 8 is recorded in the 
computer 5. 

Finally, the silo 1 is on its top equipped with a filter 9 and an outlet opening 10 
for air from the silo 1 . The microsilica removed from the air in the filter 9 is 
returned to the silo 1 . 
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When the process is started, air is supplied through the air supply pipe 3 to 
the fluidizing bottom 2 and microsilica is charged to the silo through the 
microsilica inlet opening 7 until a fluidized bed of microsilica having a preset 
level 11 is established in the silo. The recording of the weight of the 

5 microsilica and the level of microsilica in the silo 1 is started and the bulk 
density is then calculated and monitored by the computer 5. In an initial 
period microsilica is not discharged until the calculated bulk density of 
microsilica in the silo 1 has reached a predetermined value. When this 
predetermined value for microsilica is reached, discharging of the microsilica 

10 with a controlled bulk density through the discharge opening 8 is started and 
the weight of discharged microsilica is recorded. At the same time further 
charging of untreated microsilica is started through the microsilica inlet 
opening 7. 

15 The weight of microsilica charged to the silo is kept at about the same level 
as the weight of microsilica discharged from the silo. If the calculated bulk 
weight of microsilica during discharging of microsilica tends to decrease the 
discharging rate of microsilica is reduced as well as the charging rate of 
untreated microsilica. If the calculated bulk weight of microsilica during 

20 discharging tends to increase the discharging rate of microsilica is increased 
as well as the charging rate of microsilica. In this way and by controlled 
variations in the flow of fluidizing air, it is obtained a steady state process with 
continuous or substantially continuous charging of untreated microsilica and 
simultanously or substantially continuous discharging of microsilica having a 

25 predetermined closely controlled bulk density. 

EXAMPLE 

Microsilica obtained from the production of silicon in an electric smelting 
30 furnace having a bulk density of 250 kg/m 3 was charged to the silo 1 shown in 
figure 1 through the inlet opening 7. At the same time pressurized air at room 
temperature was supplied to the fluidizing bottom 2 through the air supply 
means 3. The flow of air was regulated in order to fluidize the microsilica in 
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the silo. A starting amount of microsilica was supplied to the silo 1 to obtain a 
level of microsilica shown at 1 1 . The weight of the silo 1 was measured by - 
means of the weighing cells 4 before supply of microsilica and the measuring 
of the weight of the silo was continued throughout the test. The level of 

5 microsilica was measured by means of the level indicater 6 and when the 
level 1 1 of microsilica was lowered further microsilica was supplied to the silo 
1 . The bulk weight of the microsilica in the silo was calculated in the computer 
5 based on the recorded weight of microsilica and the level 1 1 of microsilica. 
This calculation was made at very short time intervals. In this example it was 

10 the aim to produce microsilica with a bulk density of 450 kg/m 3 . Thus when 
the bulk density of the microsilica in the silo 1 had reached this value, 
discharging of treated microsilica having a bulk density of 450 kg/m 3 was 
started through the discharge opening 8. The weight of discharged microsilica 
was continuously recorded and a weight of microsilica corresponding to the 

15 weight of discharged microsilica was charged through the inlet opening 7. The 
amount of microsilica was discharged according to the calculated bulk weight 
of microsilica in the silo 1 , such that the bulk weight in the silo 1 was kept as 
close to 450 kg/m 3 as possible. It was obtained a steady state operation to 
continuously produce microsilica having a bulk density of 450 kg/m 3 . 

20 

EFFECT OF THE INVENTION 

According to the present invention it is possible to easily obtain, under an 
operation in the continuous, stable state, microsilica having bulk density in the 
25 range from 425 kg/m 3 to not more than 550 kg/m 3 . 

By using the microsilica having the bulk density in the specific range the 
microsilica can be easily dispersion added homogeneously to the mixtures for 
various products, and it is possible to reduce the transportation and storing 
30 costs of the microsilica. 
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CLAIMS: 

1 . Microsilica with a closely controlled bulk density, characterized 
i n that the bulk weight is controlled in the range from 425 kg/m 3 to not more 
than 550 kg/m 3 . 

2. Process for production of microsilica with a closely controlled bulk 
density where microsilica is continuously or substantially continuously 
supplied to and continously or substantially continuously discharged from an 
enclosed space and where pressurized air is injected from below into the 
microsilica contained in the enclosed space at a flow rate that causes 
fluidization of the microsilica, characterized in that the weight of 
microsilica in the enclosed space and the level of microsilica in the enclosed 
space are continuously recorded and that the bulk density of microsilica in the 
enclosed space is calculated based on the recorded weight of microsilica in 
the enclosed space and the recorded level of microsilica in the enclosed 
space, that the weight of microsilica charged to the enclosed space is 
recorded and that the discharge of microsilica having a predetermined bulk 
density from the enclosed space is regulated in order to maintain a preset 
bulk weight of microsilica in the enclosed space. 

3. Process according to claim 1, characterized in that 
microsilica is discharged from the enclosed space when the bulk weight of the 
microsilica in the enclosed space is controlled in the range from 425 kg/m 3 to 
not more than 550 kg/m 3 . 

4. Process according to claim 1, characterized in that 
microsilica is charged to the top part of the enclosed space and is discharged 
at or near the bottom of the enclosed space. 
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5. Process according to claim 1, characterized in that the 
weight of microsilica in the enclosed space is recorded by placing the 
enclosed space on weighing cells. 

5 6. Process according to claim 4, characterized in that the 
calculation of bulk density based on weight of microsilica in the enclosed 
space and on the level of microsilica in the enclosed space is done by a 
computer which receives signals from the weighing cells and from a level 
indicator for microsilica in the enclosed space. 

10 

7. A fluidized bed furnace for the production of microsilica with a closely 
controlled bulk density where microsilica is supplied to an enclosed space and 
where pressurized air is injected from below into the microsilica at a flow rate 
that causes fluidization of the microsilica, characterized in that 
is said fluidized bed furnace is equipped in its enclosed space with load cells 
and a level indicator which are connected to a computer. 
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